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The structure includes a TFT (17) with a source electrode (27) 
which is provided on an array substrate (10). A pillar-like spacer (40) 
is formed on an opposing substrate (12) between counter electrode (23) 
and the source electrode. One end of the spacer is connected to the 
counter electrode. 

The other end of the spacer is connected to the source electrode 
through orientation and protective films (24,25). A dielectric column 
(42) is formed in the spacer which acts as capacitor to store voltage 
applied to pixel electrode (28). 

ADVANTAGE - Exhibits favourable display quality. Improves contrast 
rate. Maintains cell gap, suitably. 
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Title of the Invention: Liquid Crystal Display Device 
[Abstract] 

[Object] To economically provide a liquid crystal display 
device capable of keeping uniformly a cell gap even when 
external force acts, having a high aperture ratio and high 
contrast and excellent in display quality, 

[Constitution] Pillar spacers 40 are disposed between source 
electrodes 27 of TFTs 17 formed on an array substrate 10 and 
opposing electrodes 23 of an opposing substrate 12. Each 
pillar spacer includes a pillar 42 having one of the ends 
thereof keeping contact with the opposing electrode and the 
other end thereof keeping contact with the source electrode 
27 through orientation films 20 and 24 and a protective film 
25* The pillar spacer functions as an auxiliary capacitor for 
holding the voltage applied to a pixel electrode 28. 

[Claims ] 
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[Claim 1] A liquid crystal display device comprising: 

a first substrate including pixel electrodes and 
switching devices for driving said pixel electrodes; 

a second substrate having opposing electrodes , and 
so disposed as to oppose said first substrate; and 

a liquid crystal layer sandwiched between said first 
substrate and said second substrate; 

wherein pillar spacers each including a dielectric 
layer and forming an auxiliary capacitor are provided in 
regions where said switching devices oppose said opposing 
electrodes . 

[Claim 2] A liquid crystal display device according to claim 

1, wherein said pixel electrode has an extension portion 
extending to and over said switching device , and said pillar 
spacer is disposed between said extension portion and said 
oppos ing electrode . 

[Claim 3] A liquid crystal display device according to claim 

2, wherein said opposing substrate includes a color filter so 
disposed as to oppose said opposing electrode, said pillar 
spacer includes a pillar so formed as to extend from said color 
filter and formed by laminating color filer materials, and the 
extension end of said pillar is brought into contact with the 
extension end of said pixel electrode through a dielectric 
layer • 

[Claim 4] A liquid crystal display device comprising: 
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a first substrate including pix^l electrodeis and 
switching devices each connected electrically to said pixel 
electrode through a source electrode; 

a second substrate having opposing electrodes , and 
so disposed as to oppose said first substrate; 

a liquid crystal layer sandwiched between said first 
and second substrates; 

wherein pillar spacers each including a dielectric 
layer and forming an auxiliary capacitor are disposed in 
regions where said source electrodes and said opposing 
electrodes oppose one another. 

[Claim 5] A liquid crystal display device according to claim 
4 , wherein said pillar spacer has a pillar extending from said 
opposing electrode and formed of a dielectric, and the 
extension end of said pillar is brought into contact with said 
source electrode through a dielectric layer* 
[Claim 6] A liquid crystal display device according to claim 
4, wherein said pillar spacer includes a pillar having one of 
the ends thereof brought into contact with said source 
electrode through a dielectric layer, and the other end thereof 
brought into contact with said opposing electrode through a 
dielectric layer - 

[Claira 7] A liquid crystal display device according to claim 
4, wherein said pillar spacer includes a pillar extending from 
said source electrode and formed of a dielectric, and the 
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extension end of said pillar is brought into contact with said 
opposing electrode through a dielectric layer* 
[Claim 8] A liquid crystal display device according to claim 
4, wherein said opposing substrate includes a color filter so 
disposed as to oppose said opposing electrode, said pillar 
spacer includes a pillar extending from said color filter and 
formed by laminating color filter materials, and the extension 
end of said pillar is brought into contact with said source 
electrode through a dielectric layer* 

[Claim 9] A liquid crystal display device according to any of 
claims 1 through 8, wherein said dielectric layer includes an 
orientation film covering said switching device and said pixel 
electrode, and an orientation film covering said opposing 
electrodes . 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Utilization] This invention relates to 

a liquid crystal display device. 

[0002] 

[Prior Art] Liquid crystal display devices generally include 
a pair of substrates each having electrodes formed thereon and 
opposing each other, and a liquid crystal layer sealed between 
the substrates* The pair of the substrates opposes each other 
with a predetermined spacing (cell gap) between them. This 



cell gap exerts significant influences on display performance 
of the liquid crystal display device. If the cell gap is not 
uniform throughout the entire surface of the liquid crystal 
display device, degradation of display quality such as 
non-uniform color, non-uniform display, the occurrence of 
interference fringe, and so forth, occurs. As the liquid 
crystal devices have come to possess higher display preciseness , 
higher scale-down and higher display capacity in recent years, 
it has become necessary to keep uniform highly precisely the 
cell gap throughout a greater area than in the past. 
[0003] To keep the cell gap uniform, it has been customary to 
spray spacer articles to one of the substrates and to put the 
other substrate on this substrate as to oppose each other. 
However, the problem remains unsolved in that the cell gap is 
likely to become non-uniform depending on variance of the 
distribution density of the spacer particles and on the mass 
of the spacer particles. If the spacer particles so sprayed 
exist on the pixels, the spacer fails to function as an optical 
shutter, inviting the problem of the drop of contrast. 
[0004] If any external force is applied such as when a portion 
having a low scatter density of the spacer is pushed by a finger, 
the cell gap drops remarkably and various problems arise. For 
example, the orientation of the liquid crystal (particularly, 
the liquid crystal orientation of a smectic layer) gets 
disturbed, the spacer gets deformed or is broken, and destroys 
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the peripheral orientation film, short-circuit develops 
between the substrates opposing each other to thereby invite 
display defect, and a thin glass substrate (which is not greater 
than about 0.7 mm-thick) is broken when such a glass substrate 
is used. 

[0005] A liquid crystal display device described in Japanese 
Patent Laid-Open No. 134336/1989 has been proposed as the 
liquid crystal display device that solves the problems 
described above. The liquid crystal display device of this 
prior art reference has the construction in which an 
orientation film is formed over an array substrate that has 
pixel electrodes, lead wires, etc, formed on the surface 
thereof in matrix, pillar spacers are formed on this 
orientation film by photolithography or like means, and then 
the other substrate is arranged in such a fashion as to oppose 
the array substrate. Since the pillar spacers are fabricated 
by photolithography, they can be formed into a desired shape 
in non-pixel portions with a uniform distribution density. 
[0006] 

[Problems to be Solved by the Invention] According to the method 
of spraying the spacer particles, 90% or more of the sprayed 
spacer particles fall on the substrate and are utilized for 
keeping the cell gap. In other words, substantially the same 
amount of the spacer particles may be sprayed as the amount 
of the spacer particles that are sandwiched between the 
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substrates* 

[0007 ] When the pillar spacers! are formed by photolithography, 
however, a photosensitive resin is applied to the entire 
surface of the substrate and development is conducted after 
exposure. The photosensitive resiri at portions other thah 
those at which the pillar spacers are formed are dissolved by 
a developing solution and are discarded. When the pillar 
spacers having a size of 5 micron square are formed on a pixel 
having a size of 100 micron square, for example, about 0.25% 
of the photosensitive resin applied onto the substrate is 
utilized as, and converted to, the pillar spacers. However, 
about 99.75% of the photosensitive resin as the balance is not 
utilized, but is discarded. Because such pillar spacers have 
extremely low utilization efficiency of the material 
(photosensitive resin) , there remains the very serious problem 
that the production cost increases . 

[0008] In liquid crystal devices utilizing thin film 
transistors (hereinafter called the TFT"), on the other hand, 
a capacitor called "auxiliary capacitor (Cs: storage 
capacitor)" is disposed for each pixel in order to hold a 
voltage and to drive the liquid crystal molecules. This 
auxiliary capacitor is made of an insulating material that is 
sandwiched between the pixel electrode and the auxiliary 
capacitor line (Cs line) . 

[0009] The auxiliary capacitor line is extended outside the 



Liquid crystal cell in the same way as signal lines and gate 
lines* The same potential as the potential of the opposing 
electrodes on the second substrate opposing the first substrate, 
on which the semiconductor switching devices are formed, is 
applied to the auxiliary capacitor line. 

[0010] If the auxiliary capacitor line is made thinner in order 
to improve an aperture ratio of the liquid crystal display 
device, the quantity of the charge stored in the auxiliary 
capacitor decreases. Therefore, the auxiliary capacitor line 
cannot be made thinner, and the problem of the drop of the 
aperture ratio due to the auxiliary capacitor line develops- 
When an opaque metal wire such as aluminum or chromium is used 
for the auxiliary capacitor line so as to lower the wiring 
resistance, the aperture ratio of the liquid crystal display 
device drops . 

[0011] Another problem is that the auxiliary capacitor line 
undergoes short-circuit with the gate lines and the signal 
lines, inviting display defects- Particularly because the 
crossing portions at which the auxiliary capacitor lines cross 
the signal lines exist in substantially the same number as the 
number of pixels, the probability of short-circuit is high at 
these crossing portions * Short-circuit between the auxiliary 
capacitor line and the signal line is referred to as the "C-S 
short" and is the main cause of the defect of the TFT array. 
[0012] When the pixel electrode is formed on the auxiliary 
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electrode line, on the other hand ," the ruggedness is formed 
on the surface of the pixel electrode, and orientation defect 
occurs at this step portion. This problem becomes Very serious 
particularly when a ferroelectric liquid crystal (FLC) as a 
smectic phase, an antif erroelectric liquid crystal (AFLC) , a 
distorted helical ferroelectric liquid crystal ( DHF ) , a 
twisted ferroelectric liquid crystal (TFLC), or the like, is 
used as the liquid crystal material. 

[0013] In view of the problems described above, the present 
invention aims at providing a liquid crystal display device 
that is free from non-uniformity of a cell gap, does not invite 
display defect even when any local force is applied thereto, 
is also free from so-called "C-S short" and short-circuit 
between a gate line and an auxiliary capacitor line, and has 
a high aperture ratio and high display quality. 
[0014] 

[Means for Solving the Problems] To accomplish the object 
described above, a liquid crystal display according to claim 
1 of the present invention comprises a first substrate 
including pixel electrodes and switching devices for driving 
the pixel electrodes, a second substrate having opposing 
electrodes and so arranged as to oppose the first substrate, 
and a liquid crystal layer sealed between the first and second 
substrates, wherein pillar spacers each including a dielectric 
layer and forming an auxil iary capac itor are dispos ed in 



regions where the switching devices and the opposing electrodes 
oppose one another. 

[0015] A liquid crystal display device according to claim 4 
of the present invention includes a first substrate having 
pixel electrodes and switching devices electrically connected 
to the pixel electrodes through source electrodes, a second 
substrate having opposing electrodes and so arranged as to 
oppose the first substrate, and a liquid crystal layer sealed 
between the first and second substrates , wherein pillar spacers 
each including a dielectric layer and forming an auxiliary 
capacitor are disposed in region where the source electrodes 
and the opposing electrodes oppose one another. 
[0016] In the liquid crystal devices each having the 
construction described above, a liquid crystal capacitor 
comprising a pixel electrode (a conductor), liquid crystal 
molecules (a dielectric) and an opposing electrode (a 
conductor) is formed in the region of the pixel electrode. 
[0017] Each pillar spacer extends between the switching device 
or its source electrode and the opposing electrodes and keeps 
the cell gap between the first and second substrates. One of 
the ends of the pillar spacer comes into contact with the source 
electrode and the other end portion, with the opposing 
electrode. Therefore, the pillar spacer functions also as the 
auxiliary capacitor. 

[0018] In other words, a pillar capacitor comprising a source 
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electrode (a conductor), a dielectric layer and an opposing 
electrode (a conductor ) is formed in the region of the switching 
device where the pillar spacer is disposed. The pixel 
electrode and the source electrode are electrically connected 
to each other and are at the same potential. Therefore, the 
pillar capacitor is under the state where it is connected in 
parallel with the liquid crystal capacitor described above. 
For this reason, the pillar capacitor or in other words, the 
pillar spacer, functions as the auxiliary capacitor. 
[0019] This means that the auxiliary capacitor line, that has 
been disposed for holding a voltage and driving the liquid 
crystal device in the prior art devices, becomes unnecessary. 
Consequently, short-circuit defect between the gate line and 
the auxiliary capacitor line can be prevented, and the aperture 
ratio can be increased remarkably. The auxiliary capacitor 
line need not be extended to the peripheral portions of the 
substrate, that has been necessary in the prior art, and the 
frame size of the liquid crystal display device can be reduced. 
[0020] Because the auxiliary capacitor line, that has been 
disposed in the past in superposition with the pixel electrode, 
can be omitted, the ruggedness of the pixel electrodes can be 
eliminated and flattening can be achieved. Therefore, the 
liquid crystal orientation defect resulting from the 
ruggedness of the pixel electrodes can be eliminated, and 
contrast of the liquid crystal display device can be improved. 

11 



[0021] The dielectric layer of the pillar spacer in the present 
invention preferably uses at least one dielectric 
material (insulator) selected from resins such as a 
photosensitive polyimide resin, a polyimide resin, a 
photosensitive acrylic resin, an acrylic resin, a 
photosensitive epoxy resin, an epoxy resin, a photosensitive 
benzpcyclobutin polymer, a benzocyclobutin polymer, 
polyvinylidene fluoride and epoxy aery late, and inorganic 
materials such as silicon dioxide and silicon nitride. 
[0022] The dielectric layer of the pillar spacer can use, as 
the ferroelectric material, any of the members selected from 
the group consisting of perovskite type inorganic dielectric 
materials such as PZT, PZTL, etc, Rochelle salt, barium 
titanate, lead metaniobate, glycine sulfate, potassium 
nitrate, sodium nitride, bismuth titanate, lithium tantalate, 
potassium iodate and barium magnesium fluoride, and organic 
dielectric materials such as polyvinylidene fluoride (PVDF), 
a copolymer between vinylidene fluoride and trif luoroethylene 
and a copolymer between vinylidene cyanide and vinyl acetate. 
[0023] The conductor layer of the pillar spacer in the present 
invention is preferably made of at least one material selected 
from the group consisting of chromium, titanium, aluminum, 
nickel, copper, gold, silver, tungsten, molybdenum, tantalum, 
indium, tin, indium oxides, indium tin oxides, cobalt, yttrium, 
yttrium oxides, graphite, and mixed alloys of these materials . 
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When these materials are used/ the constituent materials of 
the pillar spacer do not elute into the liquid crystal; and 
a liquid crystal display device having high reliability can 
be provided. 

[0024] In the liquid crystal display device according to claim 
3 or 8 of the present invention , at least a part of eadh pillar 
spacer is fabricated by laminating color filter materials . In 
this case, at least a p>art of the pillar spacer can be formed 
simultaneously when the color filter is formed over the 
substrate- Therefore, a photolithography step for forming the 
pillar spacer can be simplified. 
[0025] 

[Embodiment] Hereinafter, embodiments of the present 
invention will be explained in detail with reference to the 
drawings. The active matrix type liquid crystal device 
according to the first embodiment of the present invention 
includes an array substrate 10 as a first substrate, an opposing 
substrate 12 so arranged as to oppose the array substrate and 
functioning as a second substrate, and a liquid crystal layer 
14 sealed between these substrates, as depicted in Figs. 1 and 
2. 

[0026] The array substrate 10 includes a rectangular 
transparent glass substrate 33. A large number of gate lines 
32, that are parallel to one another, and a large number of 
signal lines 16 crossing substantially orthogonally these gate 

13 



lines are formed in matrix on the glass substrate 33. A 
transparent pixel electrode 28 made of indium tin oxide 
(hereinafter called "ITO") is formed inside each region that 
is encompassed by each signal line 16 and each gate line 32. 
[0027] A thin film transistor (hereinafter called "TFT" ) of 
an inverted stagger structure is; disposed at the intersecting 
point between each signal line 16 and each gate line 32. This 
TFT uses the gate line 32 itself as its gate electrode. 
[0028] Explanation will be given in detail on TFT 17. The gate 
lines 32 formed on the glass substrate 33 are covered with a 
gate insulation film 35 having a laminate structure of a gate 
oxide film and a silicon oxide film. A semiconductor thin film 
31 comprising an amorphous silicon (hereinafter called "a- 
Si") film is formed further on the gate insulation film 35. 
[0029] A channel protective film 30 comprising a silicon 
nitride film is formed on the semiconductor thin film 31 in 
order to protect this semiconductor thin film 31 at the time 
of formation of the channel. Source electrodes 27 that are 
electrically connected to the semiconductor thin film 31 
through an ohmic layer 29 and drain electrodes 26 that are 
integral with the signal lines 32 are disposed on the 
semiconductor thin film 31 and on the channel protective layer 
30, respectively. Each source electrode 27 is connected 
electrically to the pixel electrode 28. 

[0030] The TFT 17 having the structure described above is 

14 



\ 

) 



covered with a protective film 25 of silicon oxide. The 
protective layer 25, the gate line 32, the signal line 16 and 
the pixel electrode 28 are covered with ah orientation film 
24 made of polyimide, or the like. 

[0031] On the other hand, the opposing substrate 12 includes 
a transparent glass substrate 21. A cblor filter 22 and 
transparent opposing electrodes 23 made of ITO are serially 
laminated on the entire inner surface of this glass substrate. 
Further, the transparent orientation film 20 made of polyimide 
is formed on the opposing electrode 23. 

[0032] Between the array substrate 10 and the opposing 
substrate 12 is interposed a pillar spacer 40 in a region 
between the source electrode 27 of each TFT and the opposing 
electrode 23 . These pillar spacers 4 0 keep the cell gap between 
the array substrate 10 and the opposing substrate 12 at a 
predetermined value, and also function as the auxiliary 
capacitor, as will be described later. 

[ 0033 ] Explanation will be given in detail . Each pillar spacer 
40 includes a prismatic pillar 42 that extends substantially 
vertically from the surface of the opposing electrode 23 of 
the opposing substrate 12 . This pillar is shaped into a height 
of 5 microns by copper as a conductor. The pillar 42 is covered 
with the orientation film 20 with the exception of its upper 
end that keeps contact with the opposing electrode 23. The 
extension end of the pillar 42 comes into contact with the 
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orientation f ilia 24 on the side of the array substrate 10 
through the orientation film 20, and opposes the source 
electrode 27 of the TFT 17. 

[0034] According to this construction, the protective layer 
25 made of silicon oxide and the orientation films 20 and 24 
made of polyimide are interposed between the source electrode 
27 of the array substrate 10 and the copper pillar 42 on the 
opposing substrate 12 . Since both silicon oxide and polyimide 
are dielectric, the laminate comprising the source electrode 
27, the silicon oxide protective layer 25, the polyimide 
orientation films 20 and 24 and the copper pillar 42 constitutes 
the pillar spacer having the function of the auxiliary 
capacitor. 

[0035] Next, a method of producing the liquid crystal display 
device having such a construction will be explained. First, 
the gate lines 32 made of a MoTa alloy are formed by magnetron 
sputtering on the glass substrate 33 of the array substrate 
10 . Next, the gate insulation film 35 comprising the gate oxide 
film and silicon nitride is laminated. 

[0036] The a-Si film 31 and the channel protective film 30 made 
of silicon nitride are formed by CVD on the gate insulation 
film 35 . After islands of the a-Si film are formed by etching, 
the ohmic layer 29 is formed. Subsequently, the source 
electrodes 27 and the drain electrodes 26 each made of Mo/Al 
are formed. Thus, the TFTs 17 are completed. 
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[0037] Finally, a silicon oxide protective film 25 having a 
thickness of 2,500 angstroms is formed on the TFT 17. "the 
protective layer 25 on the source electrode 27 functibhs as 
the dielectric of the auxiliary capacitor. 

[0038] As to the opposing substrate 12, oh the other hand, the 
color filter 22 is formed on the glass substrate 21 and tli<eh 
the transparent opposing electrodes made of ITO are formed on 
the entire surface. Subsequently, the regions other than 
those in which the pillar spacers 40 are to be formed are masked 
with a positive type resist having a thickness of 5 microns. 
Under this state is formed a copper film on the positive type 
resist by sputtering. The substrate 12 is then ijnmersed in 
a plating bath containing the copper ions for plating. The 
positive type resist is thereafter peeled, giving the copper 
prismatic pillars 42 having a height of 5 microns. 
[0039] Subsequently, soluble polyimide ("AL-3046", a product 
of Nippon Synthetic Rubber Co.) is printed as the orientation 
films 24 and 20 on the array substrate 10 on which the TFTs 
17 are formed, and on the opposing substrate 12 on which the 
color filter 22, the opposing electrodes 23 and the pillars 
42 are formed, respectively. After being fired at 80°C for 
one minute by a hot plate, the substrate assembly is further 
fired inside a N 2 oven at 180°C for 30 minutes to evaporate 
the solvent. The thickness of resulting polyimide is 500 
angstroms . 
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[0040] The polyimide film is rubbed to give the orientation 
films 24 and 20. In this instance, a rayon cloth having a hair 
tip diameter of 0.1 to 10 microns is used for the rubbing cloth 
so that even the peripheral portion of each pillar 42 can be 
oriented sufficiently . 

[0041] Next, an epqxy type sealant containing a fiber having 
a diameter of 5 Jim in mixture is applied to the peripheral 
portion of the glass substrate 21 of the opposing substrate 
12, and then the opposing substrate 12 is so arranged as to 
oppose the array substrate 10. After being positioned 
correctly, these substrates are placed into the oven while 
being pressed, and heat-treated at 160°C for 3 hours. In this 
way, the sealant is completely cured and the array substrate 
10 and the opposing substrate 12 are bonded. 
[0042] Under this state, the protective layer 25 of silicon 
oxide and the polyimide orientation films 24 and 20 are 
interposed between the source electrode 27 of each TFT 17 on 
the array substrate 10 and the pillar 42 on the opposing 
substrate 12 . Since silicon oxide and polyimde are dielectric, 
the laminate comprising the source electrode 27, the silicon 
oxide protective layer 25, the polyimide orientation films 24 
and 20, and the copper pillar 42, constitutes the pillar spacer 
40 having the auxiliary capacitor function. 
[0043] In this embodiment, each pillar spacer is a prism that 
has a length of 30 \i, a width of 100 y, and a height of 5 \i, 
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arid constitutes a capacitor having a capacitance of 0.4 pF. 
Finally, a chiral nematic liquid crystal material is charged 
into the space between the array substrate 10 and the opposing 
substrate 12, completing thereby a TN liquid crystal display 
device having a length across corners of 9 inches* 
[0044] Incidentally, the pillar spacers 40 are preferably 
disposed in a proportion of 0.05 to 700 pes /mm 2 . The sectional 
shape of the pillar spacer 40 parallel to the glass substrate 
21 or 33 is preferably round or oval, or may be a polygon such 
as a square, a rectangle, a triangle, and so forth. 
[0045] The inventors of the present invention have conducted 
various experiments for the liquid crystal display device 
having the construction described above. In this case, since 
the spacer is not disposed on each pixel electrode 28 and each 
pixel electrode is flat, the orientation of the liquid crystal 
is uniform, and no orientation defect can be observed. 
[0046] The pillar spacer 40 functions completely as the 
auxiliary capacitor, and can be driven for holding a voltage 
and driving the device in a write time of 33 and a frame 
cycle of 16.7 ms . An extremely excellent display image can 
be obtained. The pillar spacer 40 effectively functions as 
a spacer for keeping the cell gap, and the cell gap can be kept 
with high accuracy of ±0.05 \i throughout the full surface of 
the liquid crystal display device. 

[0047] Since the pillar spacer 40 is extremely hard, no 
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influences on display quality are observed even when the center 
of the liquid crystal display device is strongly pushed by .a 
finger or when a pressing force of 3 kg/cm 2 is applied. 
[0048] When the liquid crystal display device is continuously 
driven at 70°C and a humidity of 50% for 1,000 hours, neither 
component elutes from the pillar spacer 40 into the liquid 
crystal, nor drop of the voltage retention ratio and contrast 
can be observed, and display quality can be acquired 
satisfactorily even after driving for 1,000 hours* 
[0049] In the liquid crystal display device having the 
construction described above, the pillar spacer is interposed 
between the source electrode of each TFT and the opposing 
electrode. This pillar spacer keeps uniform the cell gap 
between the array substrate and the opposing substrate and 
functions also as the auxiliary capacitor. 

[0050] Consequently, the auxiliary capacitor lines, that have 
b een disposed in the past for holding a voltage and driving 
the liquid crystal display device, are not necessary, the 
problem of short-circuit between the gate line and the 
auxiliary capacitor line can be prevented, and the aperture 
ratio can be remarkably increased. Though it has been 
necessary in the past to extend the auxiliary capacitor line 
to the peripheral portion of the substrate, this embodiment 
eliminates such a necessity, and can reduce the frame size of 
the liquid crystal device. 
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[0051] Since the auxiliary capacitor line that has bfeeri 
disposed in superposition with the pixel electrbde can be 
omitted , the pixel electrode can be made flat by eliminating 
its ruggedhess* Therefore, the liquid crystal orientation 
defect resulting from the ruggedness of the pixel electrode 
can be eliminated, and contrast of the liquid crystal display 
device can be improved. 

[0052] As the auxiliary capacitor line becomes unnecessary, 
the potential that has been applied in the past to the auxiliary 
capacitor line becomes unnecessary/ too. Therefore, consumed 
power can be reduced as much. Furthermore, since the auxiliary 
capacitor line becomes unnecessary, the photolithography step 
for forming the auxiliary capacitor line can be reduced. The 
cost of the pillar spacer formation step is higher than that 
of the step of spraying the granular spacer according to the 
prior art method. However, the overall production cost of the 
liquid crystal display device can be made lower than the 
production cost of the granular spacer type liquid crystal 
display device because the formation step of the auxiliary 
capacitor line can be omitted. 

[0053] In order to allow the pillar spacer to function as the 
auxiliary capacitor, on the other hand, a part of the pillar 
spacer must keep contact with the pixel electrode or with the 
source electrode. In other words, when the pillar spacer is 
interposed between the pixel electrode and the opposing 
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electrode, too, the pillar spacer can be allowed to function, 
as the auxiliary capacitor. In this case, however, the 
following problems occur. 

[0054 ] When th<s pillar spacer is disposed in superposition with 
the pixel electrode, the pillar spacer portion is the non- 
display region and the aperture ratio drops. If the distance 
between the pixel electrode and the opposing electrode is 
decreased below the thickness of the liquid crystal layer, or 
when a conductor layer is disposed on the pixel electrode and 
on the opposing electrode in order to increase the capacitance 
of the pillar spacer, the electric field spreads around the 
pillar spacer. Since the liquid crystal molecules are 
affected by this electric field, an orientation defective 
region occurs in the peripheral portion of the pillar spacer, 
that is, in the pixel electrode region. Such an orientation 
defective region can be recognized with eye as light pass- 
through with the result that contrast of the liquid crystal 
device as well as display quality drop. 

[0055 ] On the other hand, like the liquid crystal display device 
according to the present embodiment, when the pillar spacer 
is disposed in the region of the source electrode of TFT, the 
aperture ratio does not drop due to the pillar spacer . Further , 
even if an orientation defective region occurs due to the 
elective fieid, contrast and display quality will not drop, 
because the source electrode region is not display region. 
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[0056] Fig. 3 shows a liquid cirystai display device according 
to the second embodiment of the present inveht ion. The liquid 
crystal display device according to this embodiment is 
different from the first embodiment described above in that 
each pillar spacer 42 comprises a laminate of acrylic resin£ 
for forming the color filter. 

[0057] In other words, the pillar 42 of each pillar spacer 40 
has a prismatic shape that extends substantially vertically 
from the inner surface of the color filter 22 formed on the 
opposing substrate 12 • The pillar 42 is fabricated by serially 
laminating acrylic resins of red, green , blue and black when 
the color filter 22 is formed. 

[0058] The pillar 42 is covered with the opposing electrode 
23 made of ITO and with the orientation film 20 made of polyimide 
with the exception of its end portion on the side of the color 
filter 22. The extension end of the pillar 42 is positioned 
on the source electrode 27 of the TFT 17 disposed on the side 
of the array substrate 10 , and keeps contact with the 
orientation film 24 on the array substrate side through the 
opposing electrode 23 and the orientation film 20. 
[0059] In consequence , the silicon oxide protective layer 25 
and the polyimide orientation films 20 and 24 are interposed 
between the source electrode 27 of the array substrate 10 and 
the pillar 42 of the opposing substrate 12 . Since silicon oxide 
and polyimide are dielectric , the laminate comprising the 
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source electrode 27, the silicon oxide protective layer 25, 
the polyimide orientation films 20 and 24, and the pillar 42, 
constitutes the pillar spacer that has the auxiliary capacitor 
function. 

[0060] The rest of the constructions of the liquid crystal 
display device are the same as those of the first embodiment 
described above. Therefore, the same reference numeral is 
assigned to the same portion, and explanation in detail will 
be omitted. Next, a method of producing the liquid crystal 
display device of the second embodiment having the construction 
described above will be explained. 

[0061] First, the gate lines 32, the gate insulation film 35, 
the signal lines 16, the pixel electrodes 28, the TFTs 17, etc, 
are formed on the glass substrate 33 of the array substrate 
10 in the same way as in the first embodiment. The silicon 
oxide protective film 25 having a film thickness of 800 
angstroms is formed on the TFT 17. The protective layer 25 
on the source electrodes 27 functions as the dielectric of the 
auxiliary capacitor. 

[0062] As to the opposing substrate 12, on the other hand, the 
color filter 22 is formed on the glass substrate 21. In this 
case, an acrylic resist containing a red pigment dispersed 
therein is printed on the glass substrate 21, and ultra-violet 
rays are radiated to the portion where the red color filter 
and the pillar spacer 40 are to be formed. Thereafter, the 
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acrylic resist is developed using an organic alkali type 
developing solution, and the resist of the noh-expbsed portions 
is removed. 

[0063] The red pattern is thus f binned on the glass substrate 
21. Subsequently, green, blue arid black pattern's' are formed 
serially and similarly on the glass substrate 21 , and the color 
filter 22 inclusive of the black matrix is formed. 
[0064] The red, green, blue and black acrylic resins aire 
serially put one upon another at the portions where the pillar 
spacers are formed, and each pillar 42 having a height of 4.5 
microns and a trapezoidal shape is formed • Next, the ITO film 
is sputtered on the filter 22 and on the pillar 42, giving the 
opposing electrode 23. 

[006S] Next, soluble polyimide ("AL-1051", a product of Nippon 
Synthetic Rubber Co.) is printed on the array substrate 10 on 
which the TFTs 17 are formed and on the opposing substrate 12 
on which the opposing electrodes 23 and the pillars 42 are 
formed, respectively. The assembly is fired at 80°C for one 
minute using a hot plate and then fired at 180°C for 30 minutes 
inside a N 2 oven to evaporate the solvent. The thickness of 
polyimide so formed is 200 angstroms. The polyimide film is 
rubbed to give the orientation films 24 and 20. 
[0066] An epoxy type sealant containing a fiber having a hair 
tip diameter of 5 ym in mixture is applied to the peripheral 
portion of the glass substrate 21 of the opposing substrate 
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12 and then the opposing substrate 12 i,s so arranged as to oppose 
the array substrate 10 . After being positioned correctly, 
these two substrates are placed into the oven and are heated 

to 160°C for 2 hours while they are being pressed . In this way; 
the sealant is completely cured, and the array substrate 10 
and the opposing substrate 12 are bonded* 

[0067] Under this state, the s il icon oxide protect ive 1 ay er 
25 and the polyimide orientation films 24 and 20 are interposed 
between the source electrode 27 of each TFT 17 on the array 
substrate 10 and each pillar 42 on the opposing substrate 12. 
Since silicon oxide and polyimide are dielectric, the laminate 
comprising the source electrode 27, the silicon oxide 
protective layer 25, the polyimide orientation films 24 and 
20 and the pillar 42 constitutes the pillar spacer 40 having 
the auxiliary capacitor function. 

[0068] Each pillar spacer 40 in this embodiment is a prism 
having a length of 10 \i, a width of 100 \i and a height of 5 
jx, and constitutes a capacitor having a capacitance of 0 .4 pF. * 
Finally, a chiral nematic liquid crystal material is charged 
into the cell gap between the array substrate 10 and the 
opposing electrode 12, giving a TN liquid crystal display 
device having a length across corners of 9 inches. 
[0069] In the liquid crystal display device having the 
construction described above, the pillar spacer is interposed 
between the source electrode of each TFT and the opposing 
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electrode. The pillar spacer keeps uniform the cell gap 
between the array subs traitei and the opposing substrate and 1 
functions also as the auxiliary capacitor. Therefore*, this 
embodiment exhibits the s Same function and effect as that of 
the first embodiJleht described already. 

[0070] In this second embodiment , the pillar 42 of each pillar 
spacer 40 is formed simultaneously with the color filter. 
Therefore, an independent plating step is not required for 
forming the pillar, but productivity can be improved. 
[0071] Fig. 4 shows a liquid crystal display device according 
to the third embodiment of the present invention. This 
embodiment is different from the first embodiment in that the 
pillar 42 of each pillar spacer 40 is formed of siloxane 
containing carbon fine particles . 

[0072] In other words, the pillar 42 of each pillar spacer 40 
is formed of siloxane containing the carbon fine particles irito 
the prismatic shape arid extends substantially vertically from 
the inner surface of the orientation film 20 formed on the 
opposing substrate 12. Furthermore, the extension end of this 
pillar 42 keeps contact with the orientation film 24 on the 
array substrate side, on the source electrode 27 of each TFT 
17 disposed on the array substrate (10) side. 
[0073] In consequence, the silicon oxide protective layer 25 
and the polyimide orientation film 24 are interposed between 
the source electrode 27 of the array substrate 10 and the pillar 
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42 on the opposing substrate 12 •Since silicon oxide :and 
polyiinide are dielectric f the laminate! comprising the source: 
electrode 27, the silicon oxide protective film 25, j the 
polyimide orientation film 24 ^nd the pillar 42 constitutes 
the pillar spacer 40 having the auxiliary capacitance function. 
[0074] The rest of the constructions of the liquid crystal 
display device are the same as those of the first embodiment . 
The same reference numeral is assigned to the same portion, 
and its detailed explanation will be omitted* Next, a method 
of producing the liquid crystal display device of the third 
embodiment having such a construction will be explained. 
[0075] First, the gate lines 32, the gate insulation films 35/ 
the signal lines 16, the pixel electrodes 28, the TFTs 17, etc, 
are formed on the glass substrate 33 of the array substrate 
10 in the same way as in the first embodiment. Next, the silicon 
oxide protective film 25 having a thickness of 2 , 000 angstroms 
is formed on the TFT 17. The protective film 25 on the source 
electrode 27 functions as the dielectric of the auxiliary 
capacitor. 

[0076] As to the opposing substrate 12, on the other hand, the 
color filter 22 and the opposing electrode 23 made of ITO are 
serially laminated on the glass substrate 21, Subsequently, 
soluble polyimide ("AL-1051", a product of Nippon Synthetic 
Rubber Co. ) is printed as the orientation film on the opposing 
substrate 12. After being fired at 80°C for one minute using 
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a hot plate , the assembly is fired at 180°C for 30 minutes in 
a N 2 oven to evaporate the solvent. The thickness of the 
resulting poly imide is 600 angstrbm^. The poly imide film is 
rubbed to give the orientation film 20. 

[0077] A polysilane solution dissolved in toluene is applied 
to the orientation film 20 of the opposing substrate 12 arid 
heat-treatment is carried out to evaporate the toluene at 120°C 
for one mihiite in an oven, giving a 5 . 5 |i-thick polysilane film. 
Ultra-violet rays are radiated to the portions of the 
polysilane film at which the pillar spacers are to be formed. 
Development is then effected using a toluene typd developing 
solution to remove the resist of the non-exposed portions. 
[0078] The substrate so formed is immersed in an alcohol 
solution containing about 30% of carbon fine particles. In 
consequence, the carbon fine particles are dispersed in the 
exposed polysilane and conductivity is imparted to polysilane. 
Subsequently/ the substrate is placed into an oven at 180°C 
for 10 minutes so as to convert polysilane to siloxane and to 
fix the carbon fine particles to siloxane. In this way, the 
pillar 42 of siloxane containing the carbon fine particles is 
formed. 

[0079] In this embodiment, the pillar spacers are formed on 
the orientation film 20 that have been rubbed. Therefore, the 
peripheral portion of each pillar 42 is completely oriented. 
Subsequently, soluble poly imide ("AL^lOSl", a product of 
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Nippon Synthetic Rubber Co. ) is printed as tlie orientation film 
24 on the arp^y substrate 10 on which the TFTs 17 are formed. 
After being fired at ;80°G -for one minute using a hot plate, 
the substrate is further fired at 180°C for 30 minutes in a 
N 2 oven to evaporate the solvent. The thickness of the 
resulting polyimide is 600 angstroms . The polyimide film is 
rubbed to give the orientation film 24. 

[0080] Next, an espqxy typ^ sealant containing a fiber having 
a diameter of 5 \m in mixture is applied to the peripheral 
portion of the glass substrate 21 of the opposing substrate 
12, and the opposing substrate 12 is so arranged as to oppose 
the array substrate 10. After being positioned correctly, 
these substrates are placed into the oven and heated at 160°C 
for 2 hours while they are being pressed. In this way, the 
sealant is completely cured, and the array substrate 10 and 
the opposing substrate 12 are bonded. 

[0081] Under this state, the silicon oxide protective layer 
25 and the polyimide orientation film 24 are interposed between 
the source electrode 27 of each TFT 17 on the array substrate 
10 and the pillar 42. Since silicon oxide and polyimide are 
dielectric, the laminate comprising the source electrode 27, 
the silicon oxide protective layer 25, the polyimide 
orientation film 24 and the siloxane pillar 42 constitutes the 
pillar spacer 40 haying the auxiliary capacitor function. 
[0082] In this embodiment, each pillar spacer 40 is a prism 
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having a length of 10 \x, a width of 100 \i and a height of 5 
li, arid constitutes a capacitor having a capacitance of 0.15 
pF* Finally , a chirai nemaitic liquid crystal "material is 
chabged into the cell gap between the array substrate 10 and 
the opposing substrate 12, airid a TN liqiiid crystal display 
device having a length across corners of 9 inches is completed. 
[0083] In the liquid crystal display device having the 
construction described above, the pillar spacer is disposed 
between the source electrode of each TFT and the opposing 
electrode. These pillar spacers keep uniform the cell gap 
between the array substrate and the opposing substrate and 
function also as the auxiliary capacitor. Therefore, this 
embodiment can exhibit the same function and effect as that 
of the first embodiment. 

[0084] Fig. 5 shows the liquid crystal display device according 
to the fourth embodiment of the present invention. The liquid 
crystal display device of this embodiment is different from 
that of the first embodiment in that the pillar 42 of each pillar 
spacer 40 is formed on the side of the array substrate 10. 
Particularly, it is directly formed on the source electrode 
27 of the TFT 17. 

[0085] In other words, the pillar 42 of each pillar spacer 40 
is formed of aluminum into a circular cylinder and extends 
substantially vertically ftom the source electrode 27 of the 
TFT 17 disposed on the array substrate 10. The pillar 42 is 
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covered with the polyimide orientation film 24 wittv the 
exception of its end on the side of the source electrode 27 . : 
The extension end of this pillar 42 keeps contact with the 
orientation film 20 disposed on the side qf the pppp^sing 
substrate 12 through the orientation film 24* 
[0086] In consequence, the polyiiaide orientation films 20 and 
24 are interposed between the pillar 42 extending from the 
source electrode 27 of the array substrate 10 and the opposing 
substrate 12. Since polyimide is dielectric, the laminate 
comprising the source electrode 27, the aluminum pillar 42 and 
the polyimide orientation films 24 and 20 constitutes the 
pillar spacer 40 having the auxiliary capacitance function. 
[0087] Incidentally, the rest of the constructions of the 
liquid crystal display device are the same as those of the first 
embodiment. The same reference numeral is assigned to the same 
portion, and its detailed explanation will be omitted. Next, 
a method of producing the liquid crystal display device of the 
fourth embodiment will be explained. 

[0088] First, the gate lines 32, the gate insulation films 35, 
the signal lines 16, the pixel electrodes 28, the TFTs 17, etc, 
are formed on the glass substrate 33 of the array substrate 
10 in the same way as in the first embodiment. 
[0089] Next, the regions other than the source electrode 27 
on the array substrate 10 are masked with a positive type resist 
having a thickness of 5 microns, and the substrate is placed 
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into a plating bath containing Al ions f 6r plaiting . Next ; the 
positive type resist is peeled, and the circular Cylindrical 
pillar 42 made of i Al and having a height of 5 microtis arid a 
diameter of 20 microns is formed oh the source electrode 27. 
The silicon oxide protective layer 25 having a thickness of 
800 angstroms is formed on the TFT 17/ 

[0090] As to the opposing substrate 12,on the other hand , the 
color filter 22 and the transparent opposing electrodes 23 made 
of ITO are laminated on the entire surface of the glass 
substrate 21 . Soluble polyimide ( "AL-3046* , a product of 
Nippon Synthetic Rubber Co. ) is printed on the array substrate 
10 on which the TFT 17 and the pillar 42 are formed , and on 
the opposing substrate 12 on which the color filter 22 and the 
opposing substrate 23 are formed. After being fired at 80°C 
for one minute using a hot plate, the substrates are fired at 
180°C for 30 minutes in a N 2 oven to evaporate the solvent. The 
thickness of the resulting polyimide is 180 angstroms. The 
polyimide film is rubbed/ giving the orientation films 24 and 
20. 

[ 0091 ] In order to conduct the sufficient orientation treatment 
even to the peripheral portion of the pillar 42 , a nylon cloth 
having a hair tip diameter of 0 . 1 to 10 \i is used for the rubbing 
cloth. Next, an epoxy type sealant containing fibers having 
a diameter of 5 jm in mixture is applied to the peripheral 
portion of the glass substrate 21 of the opposing substrate 
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12 , and the opposing substrate 12 is so arranged as to oppose 
the array substrate 10> After being positioned correctly/ 
these substrates are placed into ah oven and heated at 160°C 
for 3 hours while they are being, pressed. In consequence / the 
sealant is completely: cured and the array substrate 10; and the 
opposing substrate 12 are bonded. 

[0092] Under this state, the polyimide orientation films 24 
and 20 are interposed between the pillar 42 formed on the source 
electrode 27 of each TFT 17 of the array substrate 10 and the 
opposing electrode 23 of the opposing substrate 12. Since 
polyimide is dielectric , the laminate compr is ing the source 
electrode 27, the pillar 42 and the polyimide orientation f ilms 
24 and 22 constitutes the pillar spacer 40 having the auxiliary 
capacitor function. 

[0093] In this embodiment, each pillar spacer 40 is a circular 
cylinder having a diameter of 20 microns and constitutes a 
capacitor having a capacity of 0.4 pF. Finally, a chiral 
nematic liquid crystal material is charged into the cell gap 
between the array substrate 10 and the opposing substrate 12, 
and a TN liquid crystal display device having a length across 
corners of 9 inches is completed. 

[0094] In the liquid crystal display device fabricated as 
described above, the pillar spacer is disposed between the 
source electrode of each TFT and the opposing electrode. The 
pillar spacer keeps uniform the cell gap between the array 
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substrate and the opposing substrate and functions alsb as the 
auxiliary capacitor . Therefore, this embodiment bah Exhibit 
the same function and effect as that of the fir eidbbdiiient . 
[0095] In the fourth embodiment, the pillar 42 of e?ach pillar 
spacer 40 is formed directly on the source electrode 27 6f each 
TFT 17 . Therefore, it can be positioned highly accurately to 
the source electrode. Consequently, the drop of the aperture 
ratio resulting from the pillar spacer can be further reduced, 
and contrast as well as display quality can be improved. 
[0096] Fig- 6 shows a liquid crystal display device according 
to the fifth embodiment of thfe present invention. This 
embodiment is different from the first embodiment in that the 
pillar 42 of each pillar spacer 40 is fabricated by laminating 
acrylic resins for forming the color filter, and in that a part 
of the pixel electrode is extended on and to the TFT, and the 
pillar spacer is disposed on this extension portion. 
[0097] In other words, the pillar 42 of each pillar spacer 40 
has the shape of a prism that extends substantially vertically 
from the inner surface of the colbr filter 22 formed on the 
opposing substrate 12. This pillar 42 is formed by serially 
laminating red, green, blue and black acrylic resins when the 
color filter 22 is formed. The pillar 42 is covered with the 
opposing electrode 23 made of ITO and with the polyimide 
orientation film 20 with the exception of its end on the color 
filter (22) side. 
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[ 0098 ] On the array substrate (10) side, on the other hand, 
each pixel electrode 28 made of ITO has an extension portion 
28a that extends onto the TFT 17.; The extension end of the 
pillar 42 is positioned above the extension port^ipn 28a of the 
pixel electrode 28 and keeps contact with the orientation f ilm 
24 on the array substrate side through the opposing electrode 
23 and the orientation film 20. 

[0099] In consequence, the opposing electrode 23 and the 
polyimide orientation films 20 and 24 are interposed between 
the extension portion 28a of the pixel electrode 28 positioned 
on the TFT 17 and the pillar 42 on the opposing substrate 12. 
Since polyimide is dielectric, the laminate comprising the 
extension portion 28a of the pixel electrode 28, the polyimide 
orientation films 20 and 24 and the pillar 42 constitutes the 
pillar spacer 40 having the auxiliary capacitor function. 
[0100] Incidentally, the rest of the constructions of this 
liquid crystal display device* are exactly same as those of the 
first embodiment. The same reference numeral is assigned to 
the same portion, and its detailed explanation will be omitted. 
Next, a method of producing the liquid crystal display device 
of the fifth embodiment having the construction described above 
will be explained. 

[0101] First, the gate electrodes 32, the gate insulation films 
35, the signal lines 16, the TFTs 17, etc, are formed on the 
glass substrate 33 of the array substrate 10 in the same way 
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as in the first embodiment:. Next , the silicon bkide protective 
layer 25 having a thickness of 800 angstroms is formed oh each 
TFT 17. 

[0102] Next, the pixel electrode 28 made of I TO is formed on 
the gate insulation film 35; In this instance, a part of the 
pixel electrode 28 is extended onto the TFT 17, cons t it u t ing 
the extension portion 28a. As to the opposing substrate 12, 
on the other hand, the color filter 22 is formed on the glass 
substrate 21. In this case, first, an acrylic resist 
containing a red pigment dispersed therein is applied to the 
glass substrate 21, and ultra-violet rays are radiated to the 
portions where the red color filter and the pillar spacer 40 
are to be formed. The acrylic resist is developed by using 
an organic alkali type developing solution, and the resist of 
the non-exposed portions is removed. 

[0103] A red pattern is formed on the glass substrate 21 in 
this way. Subsequently, green, blue and black patterns are 
formed similarly and serially on the glass substrate 21, giving 
the color filter 22 containing a black matrix. 
[0104] Red, green, blue and black acrylic resins are serially 
laminated on the portions where the pillar spacers are to be 
fabricated, forming the trapezoidal pillars 42 each having a 
height of 3.5 microns. Thereafter, the ITO film is sputtered 
on the color filter 22 and on the pillars 42 to give the opposing 
electrodes 23 . 
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[0105] Subsequently , soluble polyimide <*ALt*1051? ,1 a product 
of Nippon Synthetic Rubber Co* ) i§ printed as the orientation 
films 24 and 20 on the array substrate 10, on which the TFTs 
17 are, formed, and on the opposing substrate 12 , on which the 
color filter 22, the opposing electrodes 23 and the pillars 
42 are formed. After the substrate assembly is fired at 80 °C 
for one minute using. a hot plate, it is heated further in a 
N 2 oven at 180 °C for 30 minutes to evaporate the solvent. The 
thickness of the resulting polyimide is 500 angstroms. 
Thereafter, the polyimide film is rubbed to give the 
orientation films 24 and 20. 

[0106] After an epoxy type sealant containing fibers having 
a diameter of 5 fjua in mixture is applied to the peripheral 
portion of the glass substrate 21 of the opposing substrate 
12, the opposing substrate 12 is so arranged as to oppose the 
array substrate 12 . After being positioned correctly, the two 
substrates are placed into an oven and heated at 160°C for 2 
hours while they are being pressed. In this way, the sealant 
is completely cured, and the array substrate 10 and the opposing 
substrate 12 are bonded. 

[0107] Under this state, the opposing electrode 23 and the 
polyimide orientation films 24 and 20 are interposed between 
the extension portion 28a of the pixel electrode 28 formed on 
each TFT 17 of the array substrate 10 and the pillar 42 on the 
opposing substrate 12. Since polyimide is dielectric, the 
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laminate cbmpr is ing the extension portibh 28a, the pblyimide 
orientation films 24 and 20 and the pillar 42 constitutes the 
pillar spacer 40 having the Auxiliary capacitor function. 
[0108 ] In this embodiment , each pillar spacer 40 has the shape 
of a prism havirig a length o£ 15 fx, a width of is \i and a height 
of 3.5 (X, and constitutes a capacitor having a capacitance of 
0,1 pF. Finally/ a chiral nematic liquid crystal material is 
charged into the cell gap between the array substrate 10 and 
the bppo s ing substrate 12, and a TN liquid crystal display 
device having a length across corners of 9 inches is completed. 
[0109] In the liquid crystal display device having the 
construction described above , each pillar spacer is disposed 
between the extension portion of the pixel electrode extending 
on each TFT 17 and the opposing electrode. These pillar spacers 
keep uniform the cell gap between the array substrate and the 
opposing substrate and function also as the auxiliary capacitor. 
Because the pillar spacers are disposed on the TFTs that are 
the non-display regions, this embodiment has the same function 
and effect as that of the first embodiment. 

[0110] According to the fifth embodiment, further, the pillar 
42 of each pillar spacer 40 is formed simultaneously with the 
formation of the color filter. Therefore, an independent 
plating step for forming the pillar is not necessary, but 
productivity can be improved. 

[0111] In the fifth embodiment, the pillar 42 of the pillar 
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spacer 40 need not particularly limited to the laminate of the 
color filter materials^, but. may constituted by the 

conductors , such as s ilox^ne , containing the carbon particles 
in the ?ame way as in the f if st or thirds embodiment . 
[0112] The present invention is not particularly limited to 
the foregoing embodiments but can be changed or modified in 
various ways without departing from the scope of the invention .. 
For example, the switching device uses the thin film transistor 
in the foregoing embodiments/ but other switching devices such 
as a thin film diode may be employed, 
[0113] 

[Effect of the Invention] As described above in detail, the 
present invention arranges each pillar spacer, which functions 
as the auxiliary capacitor for holding the voltage applied to 
the pixel electrode, on the switching device. Therefore, the 
present invention can provide economically the liquid crystal 
display device that can keep uniform the cell gap even when 
any external force is imparted thereto, has a high aperture 
ratio and high contrast and has excellent display quality * 
[Brief Description of the Drawings] 
[Fig, 1] Fig- 1 is a plan view showing an array substrate of 
a liquid crystal display device according to the first 
embodiment of the present invention, 

[Fig, 2 ] Fig, 2 is a sectional view of the liquid crystal display 
device according to the first embodiment. 
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[Fig. 3] Fig. 3 is sectional view shbwinij a liquid crystal 
device according to the second embodiment of the present 
invention. 

[Fig. 4] Fig. 4 is a sectional view of a liquid'ci^sta^ display 
device according to the third embodiment of th£ present 
invention. 

[Fig. 5] Fig. 5 is a sectional view of a liquid crystal display 
device according to the fourth embodiment of the present 
invention. 

[Fig. 6] Fig. 6 is a sectional view of a liquid crystal display 
device according to the fifth embodiment of the present 
invention. 

[Description of Reference Numerals] 

10: array substrate 

12: opposing substrate 

14: liquid crystal 

16: signal line 

17: thin film transistor 

20 , 24: orientation film 

22: color filter 

23: opposing electrode 

25: protective film 

26: drain electrode 

27: source electrode 

28: pixel electrode 
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28a: extension pprtipn ; : 

30: channel protective film 

32s gate line 

35: gate insulation film 

40: pillar spacer 

42: pillar 
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